Objective: Clinical, familial, and, more recently, genetic linkage studies suggest that overlapping genetic susceptibility might contribute to both schizophrenia and bipolar disorder. To identify a potential psychotic dimension common to families of both bipolar and schizophrenia probands, the authors tested if delusional proneness was observed among first-degree relatives of bipolar and schizophrenia probands.
rate-limiting step in psychiatric genetic studies (1) . Consequently, new strategies are being tested to identify elemental components of the phenotype more closely related to susceptibility alleles than are complex clinical phenotypes, such as schizophrenia or bipolar disorders. These intermediate phenotypes might have a simple genetic architecture, and if so, they could be used to enhance the power of linkage and association studies of complex disorders. Intermediate phenotypes may also help solve the problem of the threshold definition of spectrum disorders found either in relatives of schizophrenia probands (i.e., with schizophreniform disorder, schizoaffective disorder, and schizotypal personality disorder) or in relatives of bipolar probands (i.e., with unipolar depression, major depressive episodes, cyclothymic and hyperthymic temperaments). In recent years, improved diagnostic tools have stimulated the search for quantitative phenotypes among patients and relatives. In particular, negative symptoms that represent deficiencies in normal behavior (such as flat affect and social withdrawal) and positive symptoms that represent behavioral excesses (e.g., delusions and hallucinations) have emerged as likely candidates for family studies mostly in schizophrenia but also in affective disorders. The Scale for the Assessment of Negative Symptoms (SANS) and the Scale for the Assessment of Positive Symptoms (SAPS) are commonly used to rate these symptoms (2) . Negative symptoms appear to be more stable over time than positive symptoms (3) and seem to be the main source of familial aggregation in schizophrenia. Negative symptoms have been shown to be correlated between pairs concordant for schizophrenia (4) , and they appear to be correlated with a positive family history of schizophrenia (5, 6) . More precisely, we have demonstrated the existence of a subform of schizophrenia characterized by highly anhedonic schizophrenia probands with both a three times higher familial risk for schizophrenia spectrum disorders and a high level of anhedonia among their first-degree relatives (6) . Using the SAPS and the SANS, Tsuang (1) showed that negative symptoms ratings are higher for the relatives of schizophrenia probands, whereas positive symptoms were similar among the relatives of schizophrenia patients and depressive control subjects. These findings suggest that negative symptoms could reflect familial liability to schizophrenia, whereas positive symptoms could reflect a clinical endophenotype common both to affective disorders and to schizophrenia. Indeed, family studies suggest shared liability between schizophrenia and affective disorders. Three data sets (7) (8) (9) have shown a higher than comparison rate of psychotic affective disorders in the relatives of schizophrenia probands, and Potash et al. (10) showed a familial aggregation of psychotic symptoms in affected relatives of bipolar I patients. Genetic linkage studies have also revealed an overlap between bipolar disorders and schizophrenia in four chromosomal regions (10p12-13, 13q32, 18p11.2, 22q11-13) (11). Thus, there may be a shared phenotype common to bipolar disorder and schizophrenia, and this common phenotype may be part of a positive symptom profile. Brzustowicz et al. (12) provided the first evidence of the value of using positive symptoms in linkage studies in multiplex schizophrenia families. Positive linkage with chromosome 6p markers was obtained only when using scores for positive symptoms as the phenotype among both schizophrenia patients and their nonaffected relatives, while negative linkage results were obtained with negative symptom scores or with a classical nosographical approach.
Clinical, familial, and genetic linkage studies have renewed interest in the hypothesis that vulnerability genes might contribute to a psychotic dimension, such as delusional proneness, common to both schizophrenia and bipolar disorder. Several issues remain unresolved:
1. The evidence for overlapping liability between affective disorders and schizophrenia has been investigated, but not that between bipolar disorders per se and schizophrenia. 2. The relatives included in the majority of family studies had diagnoses of affective disorders or schizophrenia spectrum disorders. Therefore, the familial aggregation observed may simply be the consequence of the ongoing disorder and consequently cannot be considered an endophenotype. 3. The measurements used to assess positive symptoms have been either an evaluation of symptoms (7, 8, 10) or a quantitative assessment with instruments such as the SAPS. These measures were created and validated to be used among affected patients but not among nonaffected subjects.
In order to demonstrate the presence of an underlying psychotic dimension common to relatives of bipolar and/ or schizophrenic patients, we used the Peters et al. Delusions Inventory (13) , an instrument created to investigate delusional proneness in a normal population, a group of schizophrenia subjects, bipolar subjects, and their respective first-degree relatives.
The aim of our study was to assess the familiality of delusional proneness and to determine whether psychosis proneness is familial, i.e., more prevalent among nonschizophrenic first-degree relatives of schizophrenia probands with high levels of positive symptoms and/or among first-degree relatives of bipolar probands with psychotic features during episodes.
Method

Subjects
Probands suffering from bipolar disorder or schizophrenia were recruited from consecutive admissions to university-affiliated hospitals (Pitié-Salpêtrière and Albert Chenevier Hospitals, Paris). They were included in the study just before discharge. The patients had to meet DSM-IV criteria for either bipolar disorder or schizophrenia. To confirm the diagnosis among probands, the patients were directly interviewed by an experienced psychiatrist (F.S., A.S., or F.B.) with the French version of the Diagnostic Interview for Genetic Studies (14) . After this interview, the bipolar probands were classified as subjects with or without psychotic symptoms defined by the presence of hallucinations and delusions, both mood-congruent and incongruent during manic or depressive episodes. The schizophrenia probands were classified into schizophrenia subtypes, i.e., paranoid, disorganized, catatonic, undifferentiated, or residual type according to DSM-IV criteria. Subtypes were attributed according to clinical case notes and narratives by psychiatrists (A.M. and A.S.) who were themselves blind to the results of the self-rating questionnaires completed by the probands or relatives regarding the existence of delusions or hallucinations.
First-degree relatives of the patients were contacted and asked to participate in the study. The relatives were also interviewed with the Diagnostic Interview for Genetic Studies to exclude the diagnosis of schizophrenia among the relatives of the schizophrenia probands and of bipolar disorder among the relatives of the bipolar probands. The information was supplemented, if required, with medical case notes for the probands and relatives.
To measure delusional ideation in the different groups, we used the French translation of a self-rating questionnaire, the Peters et al. Delusions Inventory (15) . This self-rating questionnaire was created to assess lifetime delusional ideation in a normal population. This questionnaire assesses on a lifetime basis a wide range of delusions of attenuated severity with a dimensional approach. The internal consistency, concurrent validity, and criterion validity of the French version of the Peters et al. Delusions Inventory were established previously (15) .
The Peters et al. Delusions Inventory is composed of 21 items derived from items used in the Present State Examination (16) . The total score is obtained by summing the number of positive answers (maximum score=21). In addition, three questions assess auditory hallucinations (verbal hallucinations, voices conversing, and imperative hallucinations), and a question asks whether the subject has ever experienced phenomena described in the questionnaire when under the influence of drugs.
To be included in the study, the subjects (the patients and relatives) had to be normothymic as evaluated by a Montgomery-Ås-berg Depression Rating Scale score ≤5 (17) and a Bech-Rafaelsen Mania Scale score ≤5 (18) .
The research ethics board of Salpêtrière Hospital reviewed and approved the study. After complete description of the study to the subjects, written informed consent was obtained.
Data Analysis
Differences between groups were tested by using a two-tailed t test or analysis of variance (ANOVA) for continuous variables and a chi-square test for discrete variables. Scores on the Peters et al. Delusions Inventory were found to be nonnormally distributed, and therefore, nonparametric tests were used for group comparisons: the Mann-Whitney U test (for two groups) or the KruskallWallis H test (for more than two groups). Spearman's correlations were used to examine relationships between scores on the Peters et al. Delusions Inventory in the probands and in their respective first-degree relatives (to determine whether the score for the probands can predict the scores for their respective first-degree rela-
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http://ajp.psychiatryonline.org tives). In a second stage, to study the intrafamilial correlation for delusional ideation, we used the intraclass correlation method with the Peters et al. Delusions Inventory score as a continuous variable. We tested for the existence of an intrafamilial correlation for delusional ideation with the intraclass correlation method (19) .
Results
The group studied was composed of 32 schizophrenia probands (19 men and 13 women, mean age=32.2 years, SD=9.6), 61 bipolar patients (26 men and 35 women, mean age=41.2 years, SD=12.3), 63 first-degree relatives of the schizophrenia probands (25 men and 38 women, mean age=51.9 years, SD=14.5), and 59 first-degree relatives of the bipolar probands (33 men and 26 women, mean age= 51.3 years, SD=16.5) ( Table 1 and Table 2 ). The sex ratio did not differ between the groups (χ 2 =5.59, df=3, p=0.13). The schizophrenia probands were younger at the time of the interviews than the bipolar probands (t=3.56, df=91, p= 0.0006), who were in turn younger at the interviews than the two groups of first-degree relatives (F=10.47, df=1, 2, p<0.0001, ANOVA). The two groups of first-degree relatives did not differ in age at the interviews (t=0.22, df=113, p= 0.82). All of the subjects (probands and relatives) were euthymic at the time of the study, with scores ≤5 on the Montgomery-Åsberg Depression Rating Scale and the Bech-Rafaelsen Mania Scale. Thirty of the 61 bipolar probands did not have psychotic features during affective episodes, and 31 displayed psychotic features ( Table 1 ). The schizophrenia probands were classified as paranoid (N= 11), disorganized (N=14), undifferentiated (N=7), catatonic (N=0), and residual (N=0), according to DSM-IV subtype criteria.
Ratings for each item on the Peters et al. Delusions Inventory by the four groups of subjects are given in Table 3 . The mean total Peters et al. Delusions Inventory score was higher for the schizophrenia probands than for the bipolar probands (mean=9.3, SD=4.6, versus mean=7.1, SD=3.9, respectively) (Mann-Whitney U=719, df=1, p=0.03). The Peters et al. Delusions Inventory scores for the bipolar subjects were higher than the scores for the two groups of first-degree relatives (Kruskall-Wallis H=26.79, df=2, p<0.0001). There was no significant difference between the scores on the Peters et al. Delusions Inventory for the first-degree relatives of the schizophrenia probands (mean=4.0, SD=2.9) and the first-degree relatives of the bipolar probands (mean=4.2, SD=3.4) (Mann-Whitney U= 1812, df=1, p=0.81) ( Table 3) .
By subdividing the bipolar probands with (N=31) from those without (N=30) at least one thymic episode with psychotic features, we found that the bipolar subjects with psychotic features had a higher mean score on the Peters et al. Delusions Inventory than the bipolar probands without psychotic features (mean=8.5, SD=4.0, versus mean= 5.7, SD=3.3) (Mann-Whitney U=274, df=1, p=0.006). Second, we demonstrated that the first-degree relatives of the bipolar subjects with psychotic features (N=41) had a higher mean score on the Peters et al. Delusions Inventory than the first-degree relatives of the bipolar subjects without psychotic features (N=18) (mean=4.8, SD=3.7, versus mean=2.7, SD=2.3) (Mann-Whitney U=245, df=1, p=0.04). These two subgroups of first-degree relatives of bipolar probands did not differ in terms of sex ratio (χ 2 =1.21, df=1, p=0.27), age at interview (t=1.08, df=51, p=0.28), or generation (χ 2 =0.97, df=2, p=0.61) ( Table 1 and Table 2 ).
Similarly, we subdivided the schizophrenia subjects according to their DSM-IV subtype (i.e., paranoid [N=11], disorganized [N=14], catatonic [N=0], undifferentiated [N=7], and residual [N=0]) and considered the paranoid and undifferentiated types as those displaying strong positive symptoms and the disorganized type as those with few or weak positive symptoms. The validity of this dichotomy was confirmed by the fact that the schizophrenia subjects with severe positive symptoms had a higher mean score on the Peters et al. Delusions Inventory than the schizophrenia subjects with weak positive symptoms (mean=10.7, SD=4.2, versus mean=7.5, SD=4.6) (MannWhitney U=179, df=1, p=0.04). Moreover, the comparison of the mean scores on the Peters et al. Delusions Inventory between their respective first-degree relatives revealed that the first-degree relatives of paranoid and undifferentiated schizophrenia probands (N=43) had higher mean scores on the Peters et al. Delusions Inventory than the first-degree relatives of the schizophrenia subjects with other schizophrenia subtypes (N=20) (mean=4.6, SD=3.2, versus mean=2.8, SD=1.8) (Mann-Whitney U=566, df=1, p=0.04). The two subgroups of first-degree relatives of schizophrenia probands did not differ in terms of sex ratio (χ 2 =0.34, df=1, p=0.55), age at interview (t=1.76, df=61, p= 0.08), or generation (χ 2 =1.57, df=1, p=0.21) ( Table 1 and  Table 2 ).
Furthermore, we also found a significant correlation between the scores on the Peters et al. Delusions Inventory for the probands and the first-degree relatives (r s =0.24, z= 2.17, p=0.03).
In order to confirm the familial nature of delusional ideation, we calculated an intrafamilial correlation of delusional ideation using the score on the Peters et al. Delusions Inventory for all the sibling pairs of the relatives within the unaffected sibships. We excluded all probands from the analysis because their scores on the Peters et al. Delusions Inventory could be modified by the disease itself and/or by medication. We performed the analysis only in sibling pairs because siblings share more common environmental factors than siblings and parents. This analysis was carried out on 16 
Discussion
This study demonstrated familial aggregation of delusional proneness assessed with a dimensional self-report questionnaire (the Peters et al. Delusions Inventory) in a group of schizophrenia and bipolar patients and their respective first-degree relatives. We showed that delusional proneness scores are higher, specifically, among nonschizophrenic first-degree relatives of schizophrenia probands with productive symptom profiles and among firstdegree relatives of bipolar probands with psychotic features during episodes. The extent of delusional proneness in bi- 7 polar or schizophrenia probands predicts that symptom in their respective first-degree relatives. In addition, we found an intrafamilial correlation of the scores for delusional proneness among nonaffected siblings of schizophrenia and bipolar probands. This indicates that delusional proneness reflects a clinical endophenotype common to subgroups with bipolar disorder and schizophrenia. Bipolar probands who display psychotic features during manic or depressive episodes had unaffected relatives with high delusional proneness. This confirms and extends previous studies among bipolar families showing that probands with psychotic symptoms have more first-degree relatives with psychotic affective disorders (10) . These findings suggest that psychotic bipolar disorder may constitute a subtype of value for genetic investigations.
We report similar findings for first-degree relatives of delusional schizophrenia probands who also have high scores for delusional proneness. This confirms the previous report that relatives of schizophrenia patients are at higher than normal risk for schizophrenia spectrum disorders (8, 20) and have elevated ratings for negative symptoms (1, 21) . However, our study is the first to our knowledge to investigate the familiality of psychosis proneness among relatives after subdividing schizophrenia probands into groups with positive or negative symptom profiles. Discrepancies between studies assessing subclinical profiles among relatives of schizophrenia patients may be due to differences in assessment procedures and to inclusion criteria for relatives and schizophrenia probands. In the literature, positive symptoms have been measured in relatives with clinical interviews assessing symptoms, a selfreport questionnaire for schizotypy (22) (23) (24) (25) (26) , and clinical scales such as the SAPS (1). These instruments are not suitable for nonclinical populations, are not based on a lifetime assessment, and measure a large range of symptoms that do not belong to a particular clinical dimension. Here, using the Peters et al. Delusions Inventory in two groups of patients and their first-degree relatives, we demonstrated that proneness to delusional symptoms is a valuable endophenotype common to both schizophrenia and bipolar disorders. As expected, the total score on the Peters et al. Delusions Inventory was significantly higher for schizophrenia patients and (to a lesser degree) for bipolar subjects than for the two groups of first-degree relatives. This confirms that the Peters et al. Delusions Inventory is a good instrument for identifying the delusional components of a psychiatric disorder. The total scores on the Peters et al. Delusions Inventory for the two groups of first-degree relatives were similar to those reported by Verdoux et al. (15) for subjects with no identified psychiatric disorders tested with the French validation of the Peters et al. Delusions Inventory.
To further explore the familiality of delusional proneness, we showed first that scores on the Peters et al. Delusions Inventory are highly correlated between unaffected siblings of both bipolar and schizophrenia probands and second that the Peters et al. Delusions Inventory score for the affected probands predicts the scores of their relatives. The familiality of schizophrenia symptoms was previously investigated by Loftus et al. (27) in schizophrenia sibling pairs who showed the resemblance of first-rank symptoms, particularly thought insertion, thought broadcasting, thought withdrawal, and delusions of control. A quantitative measure of delusional proneness instead of a categorical approach has already proved fruitful in linkage studies of schizophrenia. Brzustowicz et al. (12) found that a schizophrenia susceptibility locus on chromosome 6 was related to severity of positive psychotic symptoms (evaluated with the SAPS), whereas in the same families, using a categorical disease definition, they failed to produce significant evidence for linkage.
The elevated Peters et al. Delusions Inventory scores for first-degree relatives of both productive schizophrenia patients and psychotic bipolar probands suggest that delusional proneness is an endophenotype common to schizophrenia and bipolar disorders or common only to a subgroup of bipolar and schizophrenia probands with productive symptom profiles. Our results suggest that there may be a continuum of vulnerability across affective disorders and nonaffective psychotic disorders and that psychosis proneness may be one of the markers of this shared liability. Commonalties between schizophrenia and bipolar disorder have already been demonstrated in biological, cognitive, and brain imaging studies. For example, abnormalities in glutamatergic neurotransmission have been shown in both disorders (28, 29) . Both schizophrenia and remitted bipolar patients have deficits in attention tasks such as the Continuous Performance Test and in working memory and executive functions, such as those assessed by the Wisconsin Card Sorting Test (30) (31) (32) . Other similarities between psychotic bipolar subjects and schizophrenia patients have been shown by brain imaging studies, in particular, abnormally low volumes of similar regions: the left hippocampus (33) and the left posterior amygdala-hippocampal complex (34) . Functional imaging demonstrated high dopamine D 2 receptor densities only in psychotic bipolar patients (but not in nonpsychotic bipolar patients), similar to the densities in schizophrenia patients (35) .
We found evidence of familial aggregation of delusional proneness in both patients with schizophrenia and patients with bipolar disorder. These findings indicate that positive symptoms are not restricted to nosographical entities but may represent a continuum between these two diagnostic entities. It is noteworthy that several studies (36) (37) (38) have not shown an excess of schizophrenia relatives in the families of probands with bipolar disorder or an excess of relatives with bipolar disorder in the families of probands with schizophrenia. Nevertheless, partial overlap between bipolar disorder and schizophrenia is also supported by a latent class analysis of clinical characteristics of mood disorders and schizophrenia that identi-fied six classes of nosological constructs with different familial vulnerability (39) . This approach is not consistent either with the continuum model of psychosis of Crow (40) or with the dichotomous structure first suggested by Kraepelin, who wrote later in life, "It is becoming increasingly clear that we cannot distinguish satisfactorily between these two illnesses, and this brings home the suspicion that our formulation of the problem may be incorrect" (41) . Although the small group we studied here makes it impossible to draw firm conclusions, the data provide preliminary information about the possible existence of a common inherited predisposition to both schizophrenia and bipolar disease, namely delusional proneness. Future studies should also look for delusional proneness in the relatives of those with nonaffective psychoses (schizoaffective, schizophreniform, delusional, and atypical psychoses) as well as bipolar II and major depression with psychotic features. This dimension could be valuable when used in the future as a quantitative phenotype in linkage and association studies in both schizophrenia and bipolar disorders.
